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ABSTRACT 
We have studied total 40 patients of age group between 
20 to 60 years, ASA Grade I – II of elective surgeries 
requiring  general anaesthesia and intubation using two 
different  doses  of  fentanyl  citrate  at  V.S.  General 
Hospital.  Aims  were  to  review  efficacy  of  fentanyl  in 
preventing  change  in  hemodynamic  response  during 
laryngoscopy and intubation and to provide analgesia. It 
was observed that in group 1, there was minimal rise in 
heart rate and blood pressure during intubation while in 
group  2,  such  changes  were  not  observed.  Fentanyl 
citrate  2  microgram/kg  IV  significantly  attenuate  but 
fentanyl  4  microgram/kg  IV  completely  attenuate  the 
hemodynamic  response  during  laryngoscopy  and 
intubation. Thus in our study, we concluded that fentanyl 
citrate  4  microgram/kg  IV  is  more  suitable  and  more 
efficient  in  attenuating  the  hemodynamic  response 
during intubation 
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INTRODUCTION 
Laryngoscopy and intubation in the lightly anaesthetised 
patient is associated with significant increase in HR and 
BP  for  short  duration,  which  was  well  tolerated  by 
healthy  patients  but  not  in  patient  with  cardiovascular 
disease.  These changes occur from reflex sympathetic 
discharge  resulting  from  pharyngeal  and  laryngeal 
stimulation  with  increase  in  plasma  concentration  of 
epinephrine  and  norepinephrine.  This  reaction  is  not 
prevented by regular premedication
1. 
Many  methods  have  been  identified  to  attenuate  these 
responses  including  intravenous  inhalational  agents, 
narcotics, vasodilators, adrenergic and calcium blockers. 
Fentanyl citrate has been identified as an effective agent 
in this regard.  Fentanyl is effective in blunting pressure 
response to laryngoscopy and intubation with different 
potency and different dose titration. Off course it would 
have some side effects like  respiratory depression and 
chest wall rigidity. But with doses used in clinical setting 
to  attenuate  this  pressure  response,  side  effects  are 
minimal. 
This study was therefore designed to compare the two 
different doses of fentanyl citrate that is 2microgram/kg 
and  4microgram/kg  in  attenuation  of  hemodynamic 
effects during laryngoscopy and intubation. 
 
PHARMACOLOGY 
 
FENTANYL CITRATE 
Fentanyl  citrate  is  a  synthetic  phenylpiperidine  opioid 
and analgesic and chemical congener of pethidine. It was 
first  synthesized  by  Dr.Paul  Jansen  in  1960.  It  is  100 
times more potent than morphine sulfate. 
 
PHYSICAL CHARACTERISTICS 
Fentanyl is formulated as a citrate, available in a water 
soluble,  white  crystalline  powder  that  requires  no 
preservatives.  It  has  a  melting  point  of  148.5  to  150 
degree C. . 
 
CHEMICAL CHARACTERISTICS 
N-Phenyl-N-(1-(2-phenylethyl)-4-piperidinyl) 
propanamide. 
 
PHARMACOKINETIC 
Bioavailability:-  92%  (transdermal),  89%  (intranasal), 
50% (buccal), 33% (ingestion). 
Protein  binding  :-  Fentanyl  protein  binding  capacity 
increases  with  increase  in  ionization  of  the  drug.  Its 
protein binding is approximately 80-85%.. 
Metabolism & Excretion :- It is metabolized primarily by 
hepatic route and has a high first pass metabolism. It is 
excreted approximately 75% in the form of metabolites 
and 10% as free drug. 
Half  life:  -  intravenous  2.5minutes,  intranasal 
6.5minutes, transdermal 7hours. 
Mechanism of action :- It is mu receptor agonist which 
belongs  to  G  protein  coupled  receptor  family  and 
activation of opioid receptor lead to activation of pertusis 
toxin sensitive G protein, inhibits adenyl cyclase enzyme 
and increase in cellular cyclic AMP content, inhibition 
of voltage gated Ca++ channel, inhibition of ascending 
transmission of nociceptive information from spinal cord 
dorsal horn,  activate pain control circuit that descend 
from mid brain, via the rostral ventromedian to the spinal 
cord dorsal horn. 
 
ADMINISTRATION:as  adjunct  to  general  anesthesia  – 
premedication,  adjunct  to  regional  anesthesia, 
postoperatively as analgesia. 
 
INDICATIONS: 
 Prevent the release of ACTH and potent inhibitor of 
the  pituitary.  Thus  it  blunts  autonomic  response  to 
tracheal  intubation  and  allows  to  tolerate  the 
endotracheal  tube  without  coughing  or  bucking  and 
provide  the  hemodynamic  stability  during 
endotracheal intubation and surgical stress. 
 Used to relieve pain during monitored anesthesia care 
and regional anesthesia. 
 Produce  modest  decrease  in  cerebral  metabolic  rate 
and  intracranial  pressure  thus  important  in 
neuroprotection.  
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 In intensive care unit relieve anxiety and agitation by 
providing sedation and analgesia. 
 High dose fentanyl (5 to 75  microgram/kg ) can be 
administered as primary or sole anesthetic for cardiac 
surgery. 
 Transdermal  patch  is  used  in  chronic  pain 
management especially in cancer patients. 
  
ADVERSE EFFECTS 
  Nausea 
  Vomiting 
  Muscle rigidity 
  Biliary colic 
  Hypotension 
  Bradycardia 
  Respiratory depression 
  Constipation  
  Pruritus 
  Urinary retention 
  Dizziness 
  Sedation 
  Confusion 
  Anaphylactic reactions 
PRECAUTIONS AND CAUTIONS 
  Infants  and  elderly  patients  are  more 
susceptible to respiratory depression. 
  In hypotensive and hypovolemic state as it 
exaggerate fall in BP. 
  Undiagnosed  acute  abdominal  pain  it  can 
aggravate  certain  condition  e.g.  biliary 
colic. 
  Elderly  male chances of  urinary retention 
are high. 
  Unstable personalities and addict person 
METHOD  
40 patients of both sexes, 20-60 year of age, ASA grade 
I and II, undergoing elective surgeries requiring general 
anaesthesia and oral intubation were selected for study.  
Exclusion criteria:  
1) Patient on drug affecting Autonomic Nervous System 
2) Significant medical co-morbidities 
3) Allergy to study drug 
4) Nasal intubation and difficult intubation 
5) Airway abnormalities and surgery require head and 
neck manipulation. 
After dividing 40 patients in two groups: 
Group I (n=20): receive Inj. Fentanyl 2 mcr/ kg IV 
Group II (n=20): receive Inj. Fentanyl 4 mcr/ kg IV 
 In  operation  theatre,  patients  were  monitored  with 
standard  monitors  and  Heart  rate  and  blood  pressure 
were  recorded  as  baseline  value  designed  as  A.  After 
securing  IV  line,  patients  were  premeditated  with  Inj. 
Midazolam(0.05  mg/kg)  IV  and  Inj.  Glycopyrrolate  4 
microgram/kg and preinduction vitals were recorded as 
B. Now, patients in group I and in group II have received 
Inj. Fentanyl 5 min before induction and oral intubation. 
All  parameters  including  Heart  Rate,  Systolic  Blood 
Pressure,  Diastolic  Blood  Pressure,  Diastolic  Blood 
Pressure were recorded at following interval. 
 
-  Immediately after intubation : E 
-  1 minutes after intubation    : E + 1 
-  3 minutes after intubation    : E + 3 
-  5 minutes after intubation    : E + 5 
-  10 minutes after intubation  : E + 10  
 
OBSERVATIONS AND RESULTS  
Table 1: Heart Rate in two groups:  
Time 
Interval 
Group I (N=20)  Group II 
(N=20)  A  90  87 
B  88  86 
E  95  85 
E+1  92  83 
E+3  90  80 
E+5  88  78 
E+10  84  76 
Heart rate slightly increase during intubation in group I while it was either remain stable or decrease in group II at 10 
minutes interval. 
Table 2: Mean Systolic Blood Pressure [SBP] in both groups:  
Time Interval  Group I (N=20)  Group II (N=20) 
A  132  132.7 
B  125  127 
E  130  122 
E+1  124  117 
E+3  120  112 
E+5  118  110 
E+10  110  105 
SBP in both the groups were decreased below borderline and maximum decrease in group II at 10 minute interval.  
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Table 3:  Mean Diastolic Blood Pressure [DBP] in both groups 
Time Interval 
 
 
Group I (N=20)  Group II (N=20) 
A  82  82 
B  78  78 
E  84  78 
E+1  80  74 
E+3  75  72 
E+5  73  68 
E+10  71  64 
DBP in both the groups were decreased below borderline and maximum decrease is seen in group II. 
 
DISCUSSION 
The body reacts to external stimuli, ranging from minor 
to massive insult both  locally and generally. The general 
response  in  the  form  of  wide  spread  endocrinal, 
metabolic  and  biochemical  reactions  throughout  the 
body. The magnitude of response is highly dependent on 
the  severity,  intensity  and  duration  of  stimulus.  For 
triggering such reflex response and presenting a complex 
interplay of  substances between the  hypothalamus and 
pituitary  axis,  the  classical  neuroendocrinal  hormone 
system  and  autonomic  nervous  system  is  brought  to 
action  and  is  called  “STRESS  RESPONSE”  or 
“ALARM REACTION”. 
The stress response leads to secretion of many anabolic 
and  catabolic  hormones  resulting  in  hyper  metabolism 
with the acceleration of most of biochemical reactions. 
The response plays as a compensatory mechanism and 
provides  maximum  chances  of  survival  because  of 
increased  cardiovascular  functions,  fluid  preservation 
and supply of increased demands for energy generating 
substances. 
Laryngoscopic and intubation results in increase in all 
hemodynamic  parameters  like  Heart  Rate,  Systolic 
Blood Pressure, and Diastolic Blood Pressure. Fentanyl 
Citrate has analgesic activity, short duration of action, 
rapid  onset;  no  histamine  release,  cardio  stability  and 
less post operative side effects. Thus, Fentanyl is used 
for  attenuation  of  stress  response  during  laryngoscopy 
and intubation
2. 
In this clinical study, both the groups were similar with 
regard  to  demographic  data,  operative  procedures  & 
duration.  Patients  with  significant  co-morbidities, 
allergic  to  study  drug,  airway  abnormalities,  nasal 
intubation,  and  surgeries  requiring  head  and  neck 
manipulations and throat packing were excluded because 
of greater impact on stress response. 
In  our  study  we  had  given  the  two  dose  of  fentanyl 
citrate  and  compared  the  effects  of  both  the  doses  in 
attenuation  of  hemodynamic  responses.  We  found  out 
that  fentanyl  citrate  decreases  the  hemodynamic 
parameters  sufficiently  and  prevent  any  rise  in 
parameters if given in sufficient doses and at optimum 
time interval.
3,4,5. 
In  our  study  we  have  found  out  that  in  group  I  who 
received the 2microgram/kg dose shows some increase 
in  hemodynamic  parameters  during  intubation  and  it 
again  came  back  to  below  baseline  1  minute  after 
intubation. However, in group II patients who received 
4microgram/kg  dose  did  not  show  any  rise  in 
hemodynamic parameters and were continuously below 
baseline throughout study period. 
No evidence of any myocardial depression was seen in 
any of the patients in any group in our study except two 
patient showing transient hypotension and bradycardia in 
group II. 
None of our patients demonstrate the side effects post 
operatively. 
 
CONCLUSION 
1)  Fentanyl  Citrate  given  5  minutes  before 
intubation  produces  most  attenuation  of 
hemodynamic effect of stress response. 
2)  It  will  cause  minimal  changes  in  Heart  Rate, 
Systolic  Blood  Pressure,  and  Diastolic  Blood 
Pressure  during  first  10  minutes  after 
intubation. 
3)  Fentanyl  citrate  2  microgram/kg  IV 
significantly  attenuate  but  fentanyl  4 
microgram/kg  IV  completely  attenuate  the 
hemodynamic  response  during  laryngoscopy 
and intubation. 
4)  We  concluded  that  fentanyl  citrate  4 
microgram/kg  IV  is  more  suitable  and  more 
efficient  in  attenuating  the  hemodynamic 
response during intubation. 
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